A census of classical T Tauri stars and Herbig Ae/Be stars has been performed around the Orion-Eridanus Superbubble which is ionized and created by the Ori OB1 association. This sample is used to study the spatial distribution of newborn stars, hence the recent star formation sequence, in the region that includes two giant molecular clouds (Orion A and B) and additional smaller clouds (NGC 2149, GN 05.51.4, VdB 64, the Crossbones, the Northern Filament, LDN 1551, LDN 1558, and LDN 1563). Most of the molecular clouds are located on the border of the Superbubble, and associated with Hα filaments and star formation activity, except the Northern Filament which is probably located outside the Superbubble. This suggests that while star formation progresses from the oldest Ori OB1a subgroup to 1b, 1c and 1d, the Superbubble compresses and initiates starbirth in clouds such as NGC 2149, GN 05.51.4, VdB 64, and the Crossbones, which are located more than one hundred pc away from the center of the Superbubble, and even in clouds some two hundred pc away, i.e., in LDN 1551, LDN 1558, and LDN 1563. A superbubble appears to have potentially a long-range influence in triggering next-generation star formation in an OB association.
INTRODUCTION
Ori OB1 is one of the nearest OB associations (de Zeeuw et al. 1999) , harboring some 10 O-type stars (Humphreys 1978) . Blaauw (1964) divides the Ori OB1 association into four subgroups, Ori OB1a, 1b, 1c, and 1d, with 1a being the oldest and 1d (the Orion Nebula) being the youngest (Brown et al. 1994; Warren & Hesser 1978; Blaauw 1991) . From the Hipparcos catalogue, de Zeeuw et al. (1999) determine distances of 336±16, 473±33, and 506±37 pc to Ori OB1a, 1b, and 1c, respectively.
In Ori OB1, most of the current star formation activity is located in, or close to, the two giant molecular clouds (Walter et al. 2000; Megeath et al. 2005; Hernández et al. 2007a; Briceño et al. 2007a) , Orion A and B, which have been surveyed in 12 CO by Maddalena et al. (1986) and Wilson et al. (2005) . Together with many smaller molecular clouds, the entire region is called the Orion-Monoceros complex (Maddalena et al. 1986; Wilson et al. 2005) .
As the Ori OB1 association evolved, the ionization photons and stellar winds from massive stars and supernova ejectra produced the Orion-Eridanus Superbubble (Brown et al. 1995) . The Orion-Eridanus Superbubble has been studied in many wavelengths (reviews by Heiles et al. 1999 ), e.g., in H I (Heiles 1976; Brown et al. 1995) , IRAS 100 µm (Burrows et al. 1993) , Hα (Sivan 1974; Reynolds & Ogden 1979) , X rays (Burrows et al. 1993; Snowden et al. 1995; Guo et al. 1995) , and γ rays (Parizot 1998) .
Even though the Orion-Eridanus Superbubble is one of the most explored superbubbles, the overall star formation related to the Superbubble is not well investigated, simply because of its large sky coverage. It is indeed a great challenge to identify low-mass pre-main-sequence (PMS) stars in such a large region, so a wide-field survey is needed. Walter et al. (2000) and Briceño et al. (2007a) summarize different methods to search for low-mass (0.1-1 M ⊙ ) PMS stars in OB associations, e.g., by objective-prisms, X rays, proper motions, and variability surveys. Each method has its own advantage and drawback and here we summarize briefly each of the methods that have been applied to the Orion region.
An objective-prism imaging finds emission-line stars as young star candidates. A large number of candidate PMS stars have been recognized by this method, e.g., in Orion (Wiramihardja et al. , 1991 (Wiramihardja et al. , 1993 Kogure et al. 1989 ) by the Kiso Hα survey. The total number of Hα emission stars is 1157 over an area of 150 square degrees (Wiramihardja et al. 1993 ) to a limiting magnitude of V=15. However, an Hα survey detects PMS stars only with strong Hα emission, i.e., classical T Tauri stars (CTTSs) and Herbig Ae/Be (HAeBe) stars, but is not sensitive to weak-line T Tauri stars (WTTSs). An object-prism sample may also be contaminated considerably by late-type dwarfs that also show Hα in emission, namely the dMe stars. Indeed, Briceño et al. (2001) conclude that only about 40% of the Hα emission stars in Orion OB1a found in the Kiso Hα survey are really PMS stars.
Because low-mass PMS stars (CTTSs and WTTSs) are X-ray sources (Feigelson & Montmerle 1999) , the ROSAT All Sky Survey (RASS), for example, has been used for large-scale searches for low-mass PMS stars. ROSAT is sensitive to soft X rays, so would find preferentially WTTSs. The main contaminations in an RASS sample would be chromospherically active K and M dwarfs. Sterzik et al. (1995) study the density distribution of X-ray-selected PMS candidate stars in Ori OB1 (700 square degrees) and find significant surface density enhancements around Ori OB1a, OB1b, OB1c, and λ Ori. Alcalá et al. (1996) accomplish spectroscopic and photometric observations of the RASS X-ray sources in the Orion cloud complex and find 112 new WTTSs in about 450 square degrees, and follow up by broadand narrow-band photometric and high-resolution spectroscopic observations (Alcalá et al. 1998 (Alcalá et al. , 2000 . Walter et al. (2000) compare the spatial distributions of the Hα emission stars in the Kiso Hα survey and RASS X-ray sources in Ori OB1. The Hα emission line sources (CTTSs) are spatially closer to the Orion molecular clouds than the X-ray sources (WTTSs), a consequence of CTTSs being less evolved than WTTSs so are still in the proximity of their birthplace.
Stars in an OB association share common space motions, so proper-motion measurements can be used to identify probable members in an OB association with no limitation on stellar masses. Because it is difficult to measure accurately proper motions of faint stars, this method is restricted to nearby OB associations and bright (massive and intermediate-mass) stars (de Zeeuw et al. 1999) . One vulnerability of this technique is that the proper motions near the solar apex or antapex are small, so it is unsuitable to study regions near these two directions, as is the case for Ori OB1 which is close to the solar antapex.
PMS stars are variable (Herbst et al. 1994) , so a multi-epoch photometric monitoring can be used to identify possible PMS stars in an OB association. This method ensures that most PMS stars be found, but may also pick up other kinds of variables which are difficult to weed out on the basis of variability alone. However, to conduct a multi-epoch survey of a large region is time-consuming. Using this method, Briceño et al. (2005) have identified 56 low-mass young stars in the Ori OB1a subgroup, and 141 in Ori OB1b. Recently, Briceño et al. (2007b) apply a similar method and find nearly 200 low-mass PMS stars in the 25 Ori group. Carpenter et al. (2001) use the southern 2MASS telescope and perform a 0.84×6 square degrees multi-epoch photometric observations near Trapezium. They find 1235 near-infrared variable stars, most of which (∼93%) are probably associated with the Orion A molecular cloud. They also show that the spatial distribution of stars with nearinfrared excess traces the 13 CO emission well.
None of the methods mentioned above are sensitive to those young stars embedded in clouds because of excessive extinction. Recently, Spitzer Space Telescope is used to investigate disk evolution in the σ Orionis cluster, 25 Orionis aggregate in Ori OB1a, and Ori OB1b (Hernández et al. 2007a,b) . Megeath et al. (2005) conduct a survey in the Orion region with Spitzer to study star formation associated with the A and B molecular clouds.
In this work, we use 2MASS near-infrared data (Cutri et al. 2003) to select CTTSs and HAeBe stars, so as to diagnose recent star formation related to the Superbubble. Although near-infrared data miss sources deeply inside a cloud, most CTTSs and HAeBe stars can still be detected in the region we have investigated. We describe in §2 selection criteria of the young star sample, and follow-up spectroscopic observations. In §3, we outline the properties of some specific star-forming regions. We discuss in §4 the structure of the Superbubble, and how it influences the star formation history out to a distance of some 200 pc. The conclusions are summarized in §5.
OBSERVATIONS AND RESULTS

Selection of PMS Candidate Stars
Existence of young stellar objects indicates star formation activity in a molecular cloud. The time scales (or ages) of protostars are short (∼ 10 5 yr), so the chances of finding protostars in a cloud are low even if the cloud has ongoing star formation. On the other hand, the number of PMS stars, with an order of longer evolutionary time scales, should be much higher. CTTSs in general are in an earlier evolutionary stage -hence in closer spatial association with molecular clouds -than the WTTS population, which usually has an extended spatial distribution, as seen, e.g., in Taurus (Li & Hu 1998) , Chamaeleon (Alcalá et al. 1997) , and Lupus ).
It is known that different kinds of PMS stars, namely WTTSs, CTTSs, and HAeBe stars occupy different loci in the color-color diagram (Lada & Adams 1992) . In particular, such a diagram is a useful to tool to identify PMS stars with strong infrared excesses, i.e., HAeBe stars and CTTSs, or to distinct young stars from classical Be stars Hernández et al. (2005) , which are evolved main-sequence early-type stars whose excess radiation is attributed mainly to free-free emission, rather than to dust thermal emission. In general, PMS stars associated with reflection nebulae or molecular outflows are redder than those without (Kenyon & Hartmann 1995) . For example star groups associated with Perseus, Orion A, Orion B, and Monoceros R2 molecular clouds contains young stellar objects embedded in clouds Carpenter (2000) . Lee et al. (2005) use 2MASS color-color diagram to select CTTS candidates which lie between the two parallel lines, (J −H)−1.7(H −Ks)+0.0976 = 0 and (J −H)−1.7(H −K)+ 0.450 = 0, and above the dereddened CTTS locus (Meyer et al. 1997) , (J − H) − 0.493(H − Ks) − 0.439 = 0. It has been known that HAeBe stars show more prominent infrared excesses than CTTSs (Lada & Adams 1992; Hernández et al. 2005) . Therefore, extend the selection criteria to include HAeBe stars with colors redder than the line, (J −H)−1.7(H −Ks)+0.450 = 0. Lee & Lim (2008) further improve the criteria for HAeBe candidates, resulting the region between the two parallel lines, (J −H)−1.7(H−Ks)+0.450 = 0 and (J − H) − 1.7(H − Ks) + 1.400 = 0, and above the line (J − H) = 0.2, to be more discriminative to exclude contaminating sources such as B[e] and classical Be stars from the young star sample. The improved set of criteria has been used to study the star formation in Per OB1 at high Galactic latitudes (Lee & Lim 2008) . Figure 1 shows the overview of the Orion-Eridanus Superbubble in Hα (Finkbeiner 2003; Dennison et al. 1998; Gaustad et al. 2001; Haffner et al. 2003) and CO (Dame et al. 2001) images. All of the PMS candidate stars which were identified by 2MASS colors are plotted. A total of 692 CTTS and 198 HAeBe candidate stars have been identified in the region (ℓ=175 to 230 and b = −50 to −5). It is clear that the PMS candidate stars are concentrated in the Orion A and B giant molecular clouds. Because these PMS candidate stars are grouped or clustered together, they are likely to be PMS stars. On the other hand, some molecular clouds are associated with only a few PMS candidate stars. These candidates need spectroscopic observations to confirm their PMS nature.
Spectroscopic Observations
We took spectroscopic observations of bright PMS candidate stars in two regions, Region One (178
• ). Region One includes the LDN 1551, LDN 1558, and LDN 1563 molecular clouds; Region Two includes NGC 2149, GN 05.51.4, VdB 64, and the Crossbones. Using the criteria described in §2.1, there are 21 CTTS and 13 HAeBe candidate stars in Region One, and 84 CTTS and 25 HAeBe candidates stars in Region Two.
The criteria of were used to select PMS star sample in our first observing run at Kitt Peak National Observatory. Spectra of bright PMS stars in Region Two were taken with the 2.1 m telescope during 2004 January 1-5. The GoldCamera spectrometer, with a Ford 3K×1K CCD with 15 µm pixels, was used with the grating #26new, which gives a dispersion of 1.24Å pixel −1 and covers 3800-7100Å.
In the second observing run, at Beijing Astronomical Observatory, we used the modified criteria (Lee & Lim 2008) Spectra of lamp and standard stars were taken during both observing runs, and that would be used to perform wavelength and flux calibration. All the spectroscopic data were processed by the standard procedure with the NOAO/IRAF package. After correcting the bias and flat-fielding, the IRAF package KPNOSLIT was used to extract and to calibrate the wavelength and flux of each spectrum.
Results
In the two regions, we obtained spectra for a total of 43 bright PMS star candidates, with 12 stars in Region One and 31 in Region Two. Thirty two of these 43 candidates turn out to be bona fide PMS stars, with 10 HAeBe and 22 T Tauri stars, giving a success rate of about three quarters based on 2MASS colors.
Checking with SIMBAD 1 , we find 21 out of the 32 spectroscopically confirmed PMS stars new identifications. Table 1 lists the T Tauri, HAeBe stars, and non-PMS sources studied with our spectroscopic observations. We also determine, if applicable, the Hα, [O I], and [S II] equivalent widths of PMS stars. T Tauri stars with Hα equivalent widths greater than 10Å are classified as CTTSs (Herbig & Bell 1988) . In Table 1 , stars 1-11 are located in Region One, and the others are in Region Two. Notably, there are HAeBe stars and CTTSs in Region Two, whereas only CTTSs are found in Region One, perhaps because of its smaller PMS sample. The spatial distribution of PMS stars in Table 1 is shown in Figure 2 and 3.
Originally , star 22 is classified as a K5 star with low-dispersion spectroscopy (Lee et al. 2005) . We later realize, with higher dispersion and signal-to-noise ratio spectra, that it should be an F6 star. We also find that intermediate-mass PMS F-type stars, namely stars 22 and 37, do not show the lithium absorption line (6708Å) in their spectra.
STAR FORMATION
Using near-infrared data, we can detect CTTSs with strong infrared excesses, but unavoidably will miss WTTSs or CTTSs with reduced infrared excesses. Although a complete census of young stellar objects is a crucial first step to study disk fraction evolution or the initial mass function, but it is not the purpose of this work. Instead, our goal is to trace recent star formation activity in clouds interacting with the Superbubble. Therefore, even if our PMS star sample may not be complete, it does not affect our results. Still, we include young stellar samples found in the literatures to supplement our sample.
Searching young stellar objects in SIMBAD including Variable Star of Orion Type (Or*), T Tau-type Star (TT*), Young Stellar Object (Y*O), and Variable Star of FU Ori type (FU*), we find 1647 objects in the same region that we search CTTSs and HAeBe stars from 2MASS. Figure 4 shows the distribution of the young stellar objects in SIMBAD. Most of the objects are distributed in Ori OB1, and clustered in LDN 1551. This means that previous studies concentrate on these regions. Compared with our sample, we do not find those young stellar objects away form molecular clouds, e.g., in Ori OB1a and 1b. These objects are mainly WTTSs (Briceño et al. 2001 (Briceño et al. , 2007b , and that is why they are not selected by our criteria. We also miss a lot of young stellar objects in LDN 1551. On the other hand, our sample provides PMS star sample in the less explored regions, e.g., NGC 2149, VdB 64, and the Crossbones. We cross-correlate our PMS star sample and young stellar objects from SIMBAD for those young stars lised in the SIMBAD database for positional coincidence within 5 ′′ , and find 86 CTTS and 20 HAeBe candidate stars in the region. Hereafter, we call the HAeBe star and CTTS candidates as HAeBe stars and CTTSs, respectively, for convenience.
Orion A and B Giant Molecular Clouds
M 42 is one of the most active nearby star-forming regions. Hillenbrand (1997) list nearly 1600 optically detected sources within 2.5 pc of the center. Chandra detects 1616 X-ray sources in the Orion Nebula (Getman et al. 2005; Feigelson et al. 2005) . Compared to M 42, NGC 2024 is more embedded, hence it requires X-ray or infrared observations to study the young stars in this region. Chandra detect 283 X-ray sources (Skinner et al. 2003) , and Haisch et al. (2001a) find 257 sources in N band (10.8 µm). M 78 is less explored than previous two regions. There are only about six sources found in SIMBAD (Figure 4) . Megeath et al. (2005) use the Spitzer Space Telescope to survey the Orion A and B molecular clouds. Combined with the 2MASS data, they find more than one thousand young stars, approximately half of which are grouped in clusters, e.g., NGC 2024 and the Orion Nebula, whereas the other half are distributed. These authors detect 487 sources in M 42, 239 in NGC 2024, and 229 in M 78. The limitation of the study by Megeath et al. (2005) is that they only survey the side of the Orion A molecular cloud with strong 13 CO emission (Bally et al. 1987) and two fields of the Orion B cloud. In comparison, our study based on the 2MASS data does not find as many young stars as by Megeath et al. (2005) , but our spatial coverage is much more extended in these two molecular clouds.
As seen in Figure 5 , the intensity of the 12 CO emission of the Orion A molecular cloud is distinctively stronger on one side, like a ridge separating Orion A into two parts. In Figure 5 , the cloud as traced by 13 CO emission shows filamentary structure, the most prominent being the integral-shaped filament including M 43 and M 42, which is thought to be the outcome of compression by the Superbubble (Bally et al. 1987) . Most PMS stars are associated with 13 CO emission, in particular with more than 150 PMS stars along the integral-shaped filament. The level of star-formation activity in Orion A increases from NGC 1977, peaks at M 43 and M 42, and then drops very quickly to the rest of the cloud.
The distribution of
13 CO emission in the Orion B molecular cloud (Miesch & Bally 1994 ) is more conspicuous on the side facing Ori OB1a, where star formation is also more active ( Figure 6 ). Star formation around Orion B is concentrated in three locations, M 78 (including the reflection nebulae M 78 and NGC 2071), NGC 2024, and the σ Ori cluster. We find some two dozen PMS stars in each of these locations.
As mentioned above, recent star formation primarily took place on the side facing Ori OB1a in both the Orion A and B clouds. Could there be nondetected CTTS (selected by near-infrared colors) embedded on the other side of the clouds? It is unlikely. The extinction of the regions not associated with CTTSs, as derived from the data in Froebrich et al. (2007) , is generally low, mostly with A J 0.6 mag, so any CTTSs, if they exist, could not have escaped from the detection by 2MASS. In comparison, the extinction of star-forming clouds in Orion A and B is typically A J > 0.8 mag or much higher. Our PMS sample, naturally limited by the 2MASS sensitivity, thus should be substantially complete for CTTSs showing large near-infrared excess. It is therefore a secured conclusion that CTTSs with strong infrared excesses are distributed predominantly on the side facing Ori OB1a.
NGC 2149, GN 05.51.4, VdB 64, and the Crossbones
Relative to other star-forming regions in Orion A and B, NGC 2149, GN 05.51.4, VdB 64, and the Crossbones are not as explored. They have been mapped in 12 CO (Wilson et al. 2005; Maddalena et al. 1986 ) and 13 CO (Kim et al. 2004) . Figure 3 depicts the Hα (Finkbeiner 2003) and extinction maps (Froebrich et al. 2007 ) of this region. The CO radial velocities of NGC 2149, GN 05.51.4 and VdB 64 (Wilson et al. 2005; Kim et al. 2004 ) are similar to that of Ori A, with ∼ 10-12 km s −1 , so a distance of 425 pc is adopted for these clouds. We find 12 PMS candidates in NGC 2149, 5 in GC 05 05.51.4, and 7 in VdB 64. Of there, 7 in NGC 2149, 2 in GN 05.51.4, and 4 in VdB 64 are spectroscopically confirmed to be bona fide T Tauri stars ( Table 1 ).
The elongated Crossbones cloud includes the reflection nebula VdB 80 and the dark cloud LDN 1652. There are 42 PMS stars found in the Crossbones (Fig. 1 and 3) . Interestingly, there young stars are not centrally concentrated as in a star cluster, but rather are distributed along the elongated cloud. Stars 39, 40, 42, and 43 in Table 1 and stars 20 -24 in Lee et al. (2005) are associated with the Crossbones, the majority (7 out of 9) of which exhibit forbidden line(s), indicative of youth (Kenyon et al. 1998 ). Besides CTTSs, there is an HAeBe star, PDS 23 (Vieira et al. 2003; Gregorio-Hetem et al. 1992) , in this cloud.
Northern Filament
The Northern Filament is a long, narrow cloud, with an estimated mass of 1.7 × 10 4 M ⊙ (Wilson et al. 2005) . It is located near the Orion B molecular cloud, but closer to the Galactic plane (Figure 1) . Without knowledge of possible stars associated with the cloud, the distance of the Northern Filament can only be inferred by indirect methods. Maddalena et al. (1986) estimate a distance of 800 ± 170 pc from star counts, but adopt a distance of 500 pc in view of its similar radial velocity as the nearby Orion B cloud, which is at a distance of 500 pc. Recently, Wilson et al. (2005) use foreground and background stars from Hipparcos catalogue to determine a distance of 393
There is no sign of ongoing star formation in the Northern Filament (Maddalena et al. 1986 )-no H II region or reflection nebula-and indeed we find no apparent PMS star groups in the Northern Filament, despite the expectation of some hundreds of young stars in the region (Wilson et al. 2005) . This cloud thus serves as a good comparison case in an otherwise active star-forming region.
LDN 1551, LDN 1558, and LDN 1563
The clouds LDN 1551, LDN 1558, and LDN 1563 are located on the periphery of the Superbubble, outlined by Hα filaments. LDN 1551 offers one of the best examples of a superbubble-cloud interaction. In Figure 1 and 2, the Hα filament follows the rim of the comet-shaped cloud. Moriarty-Schieven et al. (2006) find that the cloud points to the direction of Orion, and argue that the outline of LDN 1551 is illuminated and eroded by Ori OB1.
There are at least 30 PMS stars in LDN 1551 (Luhman 2006; Gomez et al. 1993; Briceño et al. 1998; Moriarty-Schieven et al. 2006) . Multi-generational star formation in LDN 1551 is suggested by Moriarty-Schieven et al. (2006) , spanning the past few million years and leading to the formation of two small clusters of protostars, together with a halo of more evolved PMS stars. Note that almost all PMS stars are located near the rim of the cloud, whereas protostars are embedded inside the cloud. The distribution of PMS stars is similar to what is seen in the bright-rimmed clouds in Ori OB1 and Lac OB1 (Lee et al. 2005; Chen et al. 2007; Chen & Lee 2008) , implying sequential star formation in LDN 1551.
Star 9 in our list (DR Tau), with a distance of 138 +82 −37 pc (Bertout & Genova 2006) , is likely associated with LDN 1558 (see Fig. 2 ). Additional young stellar objects around LDN 1558 include the CTTSs, DQ Tau and Haro 6−37 (Furlan et al. 2005 ). According to the UCAC2 catalog (Zacharias et al. 2004) , the proper motion of DQ Tau is (4.2±6.0 mas yr −1 ,−24.6±5.9 mas yr −1 ), similar to that of DR Tau (5.2±6.2 mas yr −1 , -26.8±5.4 mas yr −1 ). On the other hand, the proper motion of Haro 6−37 (−19.1 ± 6.0 mas yr −1 , −57.1 ± 6.0 mas yr −1 ) is very different. We assume that the LDN 1558 molecular cloud is the birthplace for DR Tau and DQ Tau, so a distance of 138 pc is adopted for LDN 1558.
LDN 1563 is associated with Sh 2−246, a nebula with Hα emission (Fich et al. 1990 ). There are no O or early B stars close to LDN 1563, so the Hα emission likely arises from the Superbubble. In addition, the morphology of LDN 1563 is similar to that of LDN 1551, both appearing comet-shaped pointing to the direction of Ori OB1. Star 10 is projected close to, so is likely related to, LDN 1563.
DISCUSSION
Structure of the Superbubble
It is hard to know the real three-dimensional structure of the Superbubble, because the distance to each edge is uncertain. Burrows et al. (1993) generate a model for the Superbubble, based on what was proposed by Reynolds & Ogden (1979) , with the boundary of the Superbubble estimated only circumstantially. Since Ori OB1 is responsible for ionization of the Superbubble (Reynolds & Ogden 1979) , those clouds within or on the border of the Superbubble should exhibit Hα emission. We sketch the strucure of the Superbubble in Figure 7, in relation with the molecular clouds and the OB subgroups in Ori OB1. In addition to the molecular clouds discussed in §3, we also include here three molecular clouds, IC 2118 (Kun et al. 2001 (Kun et al. , 2004 , LDN 1616 (Alcalá et al. 2004; Gandolfi et al. 2008) , and LDN 1634 (Stephenson 1986; Downes & Keyes 1988) , which have been studied in our previous papers to be outlined also by Hα filaments (Lee et al. 2005; .
Compared with previous works of Reynolds & Ogden (1979) and of Burrows et al. (1993) , our Superbubble model extends further to the Galactic plane, as delineated by the Hα emission (Figure 1) , with Ori OB1a located roughly at the center. Table 2 lists the distance to each cloud from us, and the distance between the cloud and the center of the Superbubble, i.e., Ori OB1a. The relative position of each cloud is shown in Figure 7 , where one sees a distribution of Hα clouds along the border of the Superbubble. This kind of phenomenon has been known in other superbubbles, e.g., the Cepheus ring (Kun et al. 1987; Balazs & Kun 1989) , the Per OB1 superbubble (Lee & Lim 2008) , the Carina flare (Fukui et al. 1999; Dawson et al. 2008) , and the H I loop related to NGC 281 (Sato et al. 2007 ).
LDN 1551, LDN 1558, and LDN 1563 reside at the near edge of the Superbubble, about 140-180 pc away from us. This is consistent with the 21 cm and Na D observations by Guo et al. (1995) , who estimate the distance to the near side of the Superbubble to be 159 ± 16 pc. As seen in Figure 7 , the Northern Filament is located outside the Superbubble. This explains why it is not associated with Hα filament or any star formation.
Triggered Star Formation
As discussed in §3, clouds coincident with Hα filaments are associated with star formation. A superbubble may play an important role in sequential star formation in an OB association (see, e.g., the reviews by Tenorio-Tagle & Bodenheimer 1988; Elmegreen 1998) . In the Orion A and B molecular clouds that we investigate, PMS stars correlate well with filamentary structures ( §3.1), which were caused by the massive stars in Ori OB1 (Bally et al. 1991) . That young stars are closely associated with filaments provides strong evidence of triggered star formation, in that massive stars cause clouds to be swept up to high density, i.e., filamentary structures, and then stars form in the compressed regions. Brown et al. (1994) propose a star formation sequence in the Ori OB1 association; namely it started from subgroup Ori OB1a, and propagated to subgroups 1b, 1c, and eventually to 1d. Our study extends the diagnosis of the star formation history to the border of the Superbubble (Figure 8 ), which was created by the stellar winds and supernova explosions of the luminous stars in Ori OB1. The Superbubble expanded and interacted with clouds such as the Crossbones, NGC 2149, GN 05.51.4, and VdB 64. The Crossbones is well outlined by Hα filaments, which is manifest of interaction (Figure 3) . The correlation between the compressed high-density gas and existence of young stars in the Crossbones accordingly provides a vivid example of star formation triggered by the Superbubble. NGC 2149, GN 05.51.4 and VdB 64 are seen also associated with Hα filaments (Figure 3) , though not as clear as the Crossbones. On the opposite side, the Superbubble appears to have interacted with and prompted star formation in LDN 1551, LDN 1563, and LDN 1558 as well (Figure 2) . Briceño et al. (2007a) claim that shock velocities in the range of 15-45 km s −1 are able to induce star formation in molecular cores. Velocities faster than 45 km s −1 would shred cloud cores to pieces whereas velocities slower than 15 km s −1 would be unable to trigger a core to collapse. The expansion velocity of the Orion-Eridanus Superbubble is measured to be ∼15 km s −1 (Reynolds & Ogden 1979) , marginally high enough to play a constructive role in induced star formation. It appears that the Northern Filament provides a case for a cloud neither reaching the critical density to collapse spontaneously, nor being compressed by the Superbubble.
Given the distance (D) between a cloud and Ori OB1a (see Table 2 ), and the expansion velocity (V )of the Superbubble, the dynamical timescale (t) of the Superbubble can be estimated by t ≃ η D V −1 (Book et al. 2008) , where η is 0.6 for an energy-conserved bubble (Castor et al. 1975; Weaver et al. 1977 ) and 0.4 for a momentum-conserved bubble (Steigman et al. 1975 ). Here, we adopt an average value η=0.5 to derive a dynamical timescale t to be in the range of 4.3-8.8 Myr for the near and far edges of the Superbubble.
In a triggered star-formation scenario, the age of an O star, if it is still in existence, must be at least comparable to the ages of next-generation young stars plus the shock traveling time of a superbubble. In our case, the Superbubble was created by the massive stars in Ori OB1a, whose main-sequence lifetimes are some 11 Myr (Brown et al. 1994) . Because a typical CTTS would lose its disk in 6 Myr (Haisch et al. 2001b) , the CTTSs that we have found, all with ample NIR excesses, should be no more than a few million years old. Therefore, the causality holds to support a triggered star formation process in terms of the ages of Ori OB1a (11.4 Myr), the transverse time of , and typical ages of CTTSs ( 6 Myr).
CONCLUSIONS
We have conducted a census of classical T Tauri and Herbig Ae/Be stars selected by 2MASS colors in the vicinity of the Orion-Eridanus Superbubble produced by Ori OB1. Our study results in young star samples in two giant molecular clouds (Orion A and B) and additional smaller molecular clouds, including NGC 2149, GN 05.51.4, VdB 64, the Crossbones, the Northern Filament, LDN 1551, LDN 1558, and LDN 1563. Combined with Hα and CO images, we investigate the star formation history in this region. The main results of our work are summarized as follows:
1. Clouds associated with Hα filaments are preferentially located on the border of the Orion-Eridanus Superbubble, created by UV photons from luminous stars in Ori OB1. Clouds outlined by Hα filaments exhibit recent star formation.
2. The Northern Filament neither accompanies Hα filament, nor is associated with PMS stars. It is likely to be situated outside, hence out of reach of the compression by, the Superbubble to form stars.
3. Star formation triggered by the expanding Orion-Eridanus Superbubble started from Ori OB1a and propagated to other subgroups. The Superbubble not only triggered starbirth in Orion A and B, but also led to current star formation in NGC 2149, GN 05.51.4, VdB 64, and the Crossbones which are located some one hundred pc away from Ori OB1a.
4. The Superbubble likely also prompted star formation in clouds some two hundred pc away from Ori OB1a, as witnessed in LDN 1551, LDN 1563, and LDN 1558.
5. The triggered star formation scenario is supported by sequential star formation, ages of PMS stars in the clouds, and the expansion timescale of the Superbubble.
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